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US 2001-941882 A 20010828 
AB The present invention relates to a novel method for analyzing nucleic acid 
sequences based on real-time detection of DNA polymerase-catalyzed 
incorporation of each of the four nucleotide bases, supplied individually 
and serially in a microf luidic system, to a reaction cell contg. a 
template system comprising a DNA fragment of unknown sequence and an 
oligonucleotide primer. Incorporation of a nucleotide base into the 
template system can be detected by any of a variety of methods including 
but not limited to fluorescence and chemiluminescence detection. 
Alternatively, microcalorimetric detection of the heat generated 
by the incorporation of a nucleotide into the extending template system 
using thermopile, thermistor and refractive index measurements can be used 
to detect extension reactions. The preferred method uses a two- stage 
primer extension procedure. In the first stage the primer is extended by 
exposing it to labeled derivs. of nucleotide triphosphates in the presence 
of an exonuclease free DNA polymerase until a signal indicating 
incorporation is seen. THe labeled nucleotide is removed and replaced 
using the correctly identified nucleotide and a mixt . of DNA polymerases 
with and without exonuclease activity. The use of microcalorimetry to 
detect base incorporation is demonstrated. The use of 
diphenyliodonium to bleach fluorescent labels is demonstrated. 
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FS APPLICATION 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides isolated nucleic acids molecules, designated 

39228, 21956, 25856, 22244, 8701, 32263, 50250, 55158, 47765, 62088, 
50566, and 48118 nucleic acid molecules, which encode novel GTPase 
activating molecules, cadherin molecules, and ankyrin containing family 
members. The invention also provides antisense nucleic acid molecules, 
recombinant expression vectors containing 39228, 21956, 25856, 22244, 
8701, 32263, 50250, 55158, 47765, 62088, 50566, and 48118 nucleic acid 
molecules, host cells into which the expression vectors have been 
introduced, and non-human transgenic animals in which a 39228, 21956, 
25856, 22244, 8701, 32263, 50250, 55158, 47765, 62088, 50566, or 48118 
gene has been introduced or disrupted. The invention still further 
provides isolated 39228, 21956, 25856, 22244, 8701, 32263, 50250, 55158, 
47765, 62088, 50566, and 48118 polypeptides, fusion polypeptides, 
antigenic peptides and anti-39228, 21956, 25856, 22244, 8701, 32263, 
50250, 55158, 47765, 62088, 50566, and 48118 antibodies. Diagnostic and 
therapeutic methods utilizing compositions of the invention are also 
provided. 
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TI Mutant chimeric DNA polymerase 

IN Gelfand, David Harrow, Oakland, CA, United States 

Reichert, Fred Lawrence, Oakland, CA, United States 
PA Roche Molecular Systems, Pleasanton, CA, United States (U.S. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Mutant, chimeric thermostable DNA polymerases are provided, along with 

purified DNA sequences that encode the enzymes. Also provided are 
methods for producing and using the enzymes. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Purified DNA sequences that encode a thermostable pyrophosphatase are 

provided. The purified DNA is obtained using a DNA probe consisting of 
SEQ ID NO: 1. Also provided are methods for producing thermostable 
pyrophosphatase . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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L6 ANSWER 2 OF 3 USPATFULL 

SUMM . . . polymerase, methods for its synthesis, and methods for its use. 
The enzyme is useful in many recombinant DNA techniques, especially 
nucleic acid sequencing and nucleic acid 
amplification by the polymerase chain reaction (PCR) . 

SUMM Typically, sequencing by the chain termination method is carried out 
using repeated steps of primer extension followed by heat 
denaturation of the primer extension product -template duplex. This 
embodiment, referred to as cycle sequencing, is carried out in a 
thermal . 

DETD The term "thermostable enzyme", as used herein, refers to an enzyme 
which is stable to heat and has an elevated temperature 
reaction optimum. The thermostable enzyme of the present invention 
catalyzes primer extension optimally at a. 
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DETD . . . catalyze the template -dependent incorporation of a 

deoxynucleotide onto the 3 ' -hydroxy 1 terminus of a primer, with the 
concomitant release of inorganic pyrophosphate (PPi) . This 
polymerization reaction is reversible. DNA polymerases also catalyze the 
reverse reaction, pyrophosphorolysis , which is the degradation of DNA. 

DETD Inorganic pyrophosphatase (PPase) , also known as pyrophosphate 
phosphohydrolase, catalyzes hydrolysis of inorganic 
pyrophosphate (PPi) to two molecules of orthophosphate . PPase 
plays an vital role in RNA and DNA synthesis in vivo. By cleaving. 

DETD . . . such as those derived from polyoma, adenovirus 2, bovine 
papilloma virus (BPV) , or avian sarcoma viruses, or immunoglobulin 
promoters and heat shock promoters. A system for expressing 
DNA in mammalian systems using a BPV vector system is disclosed in U.S. 
Pat 

DETD . . . polymerase is carried out in E. coli, which is a mesophilic 

bacterial host cell. Because E. coli host proteins are heat 

-sensitive, the recombinant thermostable DNA polymerase can be 

substantially enriched by heat inactivating the crude lysate. 

This step is done in the presence of a sufficient amount of salt 

(typically 0.2-0.4 M. 
DETD C. The amplified products from steps A and B are combined, heat 

denatured at 95. degree. C, annealed, and extended with DNA polymerase 

using standard techniques. 
DETD C. The amplified products from steps A and B were combined, heat 

denatured at 95. degree. C, annealed, and extended with DNA polymerase 

using standard techniques. 
DETD Ammonium sulfate was added to the Fraction II supernatant to a 

concentration of 0.4 M. Fraction II then was heat-treated as 

follows . 

DETD The heat treatment was carried out in a 3 liter Braun 

fermentor. The agitation rate was 250 rpm. The temperature was 
increased. . . over 6 minutes, held for 15 minutes, then cooled in 
the fermentor to 30. degree. C. as rapidly as possible. The heat 
-treated Fraction II supernatant from the PEI precipitation was removed 
from the fermentor and held on ice for at least 30. 

DETD . . as a carrier. The DNA was precipitated by the addition of 1 ml 

20% trichloroacetic acid (w/v) and 2% sodium pyrophosphate, 
and incubated at 0. degree. C. for 15 minutes. Precipitated DNA was 
collected on GF/C filter discs (Whatman International Ltd. , Maidstone, 
England) and washed extensively with 5% trichloroacetic acid and 2% 
sodium pyrophosphate, then with 5% trichloroacetic acid, then 
with 5 ml of 95% ethanol, dried, and counted. 



L6 ANSWER 3 OF 3 USPATFULL 

SUMM . . . relates to the in vitro synthesis of a thermostable 

pyrophosphatase. Thermostable pyrophosphatases are useful in many 
recombinant DNA techniques, especially nucleic acid 
sequencing and nucleic acid amplification by the polymerase 
chain reaction (PCR) . 

SUMM Pyrophosphate is a common product of biosynthetic reactions. 

Inorganic pyrophosphatase (PPase) , also known as pyrophosphate 
phosphohydrolase, catalyzes hydrolysis of inorganic 
pyrophosphate (PPi) to two molecules of orthophosphate. PPase 
plays an vital role in RNA and DNA synthesis in vivo. By cleaving. 

SUMM . . . between 25 and 40 times. Initial amplification conditions are 
chosen which favor the forward (polymerization) reaction (high dNTP 
concentrations, low pyrophosphate concentration) . However, the 
amplification reaction results in an accumulation of 
pyrophosphate which increases the rate of the reverse reaction 
(pyrophosphorolysis) , thereby decreasing the overall efficiency of the 
amplification reaction. 
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SUMM The term "thermostable enzyme", as used herein, refers to an enzyme 
which is stable to heat and has an elevated temperature 
reaction optimum. The thermostable pyrophosphatase encoded by the 
nucleic acid sequence of the present invention. 

SUMM . . . such as those derived from polyoma, adenovirus 2, bovine 
papilloma virus (BPV) , or avian sarcoma viruses, or immunoglobulin 
promoters and heat shock promoters. A system for expressing 
DNA in mammalian systems using a BPV vector system is disclosed in U.S. 
Pat. . 

SUMM . . . PPase is carried out in E. coli, which is a mesophilic 
bacterial host cell. Because E. coli host proteins are heat 
-sensitive, the recombinant thermostable PPase can be substantially 
enriched by heat inactivating the crude lysate. This step is 
done in the presence of a sufficient amount of salt (typically 0 . 3M 
ammonium. 

SUMM Activity of the purified PPase is assayed as follows. The purified 
enzyme is used in the hydrolysis of inorganic 
pyrophosphate (PPi) with subsequent release of two 

orthophosphates, and resulting amount of orthophosphate is measured. The 
hydrolysis reaction is carried out. 
DETD . . . duty cycle for 3 minutes to reduce the viscosity. The sonicate 
was heated at 85. degree. C. for 15 minutes. The heat-treated 
supernatant was chilled rapidly to 0. degree. C, and the E. coli cell 
membranes and denatured proteins were removed following centrifugation . 
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TI Method and apparatus for automatic nucleic acid sequence determination 

IN Tibbetts, Clark, Nashville, TN, United States 

Bowling, John M., Murf reesboro, TN, United States 
PA Vanderbilt University, Nashville, TN, United States (U.S. corporation) 
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LREP Needle & Rosenberg 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method and system for automated nucleic acid sequence determination of 

a polynucleotide, wherein a nucleic acid 
sequencing ladder comprises signals corresponding to 

oligonucleotides formed from the polynucleotide, comprising the step of 
correlating, particularly in a trained neural network or a scatter plot, 
an intensity variable for each signal in the nucleic 
acid sequencing ladder with an informative variable 

for that signal, wherein the informative variable comprises information 
from at least two adjacent signals in the nucleic acid 
sequencing ladder, such that each signal in the nucleic 
acid sequencing ladder identified so as to determine 
the nucleic acid sequence corresponding to the polynucleotide. In 
particular, the relative separation between consecutive signals, the 
relative intensities between consecutive signals, and a pattern 
recognition factor, which incorporates a comparison of relative 
separations and intensities of at least two adjacent signals with 
pattern recognition templates, can be used as informative variables. 
Furthermore, this invention relates to a method and system for the 
on-the-fly resolution and extraction of information of signals contained 
in a digitized data stream involving calculation of the smoothed second 
derivative of a data point from the smoothed first derivative of the 
data point. 
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L8 ANSWER 1 OF 1 USPATFULL 

AB A method and system for automated nucleic acid sequence determination of 

a polynucleotide, wherein a nucleic acid 
sequencing ladder comprises signals corresponding to 

oligonucleotides formed from the polynucleotide, comprising the step of 
correlating, particularly in a trained neural network or a scatter plot, 
an intensity variable for each signal in the nucleic 
acid sequencing ladder with an informative variable 

for that signal, wherein the informative variable comprises information 
from at least two adjacent signals in the nucleic acid 
sequencing ladder, such that each signal in the nucleic 
acid sequencing ladder identified so as to determine 
the nucleic acid sequence corresponding to the polynucleotide. In 
particular, the relative separation between. 
SUMM . . . the nucleic acid sequence and a process for extracting 

information on-the-fly from a digitized data stream that corresponds to 
the nucleic acid sequencing ladder. 

Because the novel informative variables contain information concerning 
the identity of neighboring nucleotides in a polynucleotide, these 
variables can. . . process for resolving signals provided by this 
invention allows for more accurate detection of the characteristics of 
signals in a nucleic acid sequencing 

ladder, thus providing a method and system for accurately measuring 
these novel informative variables. Because the measurement and 
correlation of. 

SUMM ... a method and system for automated nucleic acid sequence 

determination in which an intensity variable for each signal in the 
nucleic acid sequencing ladder is correlated 

with an informative variable for that signal such that each signal in 
the nucleic acid sequencing ladder is 

identified to determine the nucleic acid sequence corresponding to the 
polynucleotide. The informative variable is a variable that comprises 
information from at least two adjacent signals in the nucleic 
acid sequencing ladder, such as the relative 

separation between two consecutive signals, the relative intensity 
between two consecutive signals, or a combination. 

SUMM The electrophoretic separation of oligonucleotides in nucleic 
acid sequencing gels is primarily a function of 
length. However, as disclosed by this invention, the terminal 
nucleotides of an oligomer affect. . . mobility in a determinable 
fashion. Thus, the relative separation between adjacent signals, as 
determined for a particular signal in a nucleic acid 
sequencing ladder, contains information regarding the identity 
of terminal nucleotides, particularly the last 2-3 nucleotides, of the 
oligomer that corresponds to. 

SUMM . . . system for enhanced resolution of signals contained in a 

digitized data stream comprising successive signals corresponding to 
oligonucleotides in a nucleic acid 

sequencing ladder formed from a nucleotide. According to this 

method, the second derivative smoothed over m data points of the first. 

stream. Because this time-linear process provides for rapid data 
processing, this method is also ideally suited in contexts other than 
nucleic acid sequencing, such as 
time-of -flight mass spectrometry. 
SUMM . . . for nucleic acid, particularly DNA, sequence determination of a 
nucleotide by correlating an intensity variable for each signal in a 
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nucleic acid sequencing ladder with an 

informative variable for that signal, wherein the informative variable 
comprises information from at least two adjacent signals in the 
nucleic acid sequencing ladder. The use of 

relative separation, relative intensity and a pattern recognition factor 
as informative variables in this method, either. 
SUMM ... a polynucleotide from a digitized data stream in which the data 
stream comprises successive signals corresponding to oligonucleotides in 
a nucleic acid sequencing ladder formed 

from a polynucleotide. Thus, it is an object of this invention to 
provide a system including means for. 
DETD . . . both streams divided by the sum of the intensities in both 
streams, can be obtained easily. For instance, in the nucleic 
acid sequencing context, the intensity of a signal 

from one data channel corresponds to the yield of a particular oligomer 
and the . 

DETD Thus, the on- the- fly second derivative procedure does not 
destroy the fluorescence spectrochemical integrity 

that allows primary identification of the various bases. However, in 
addition to treating the fluorescence labeling of signals. 
DETD ... of the primary data streams provides partially deconvolved 

arrays of fluorescence and mobility data for sequences of oligomers in 
the nucleic acid sequencing context . 

Furthermore, this method is also very effective in a wide variety of 
applications beyond DNA sequencing analysis, particularly in. 
DETD Use of Electrophoretic Separations Between Successive Oligomers as an 
Informative Variable in Nucleic Acid 
Sequencing 

DETD The instant invention provides for an improved method and apparatus for 
nucleic acid sequencing by identifying and 
implementing new informative components of nucleic 
acid sequencing ladders in addition to the primary 

determinative variables such as lane position or fluorescence ratios. 
One such informative variable is the relative separations of successive 
oligomers in the nucleic acid sequencing 

ladders. As used herein, the term "relative separation (s) " for an 
adjacent pair of oligomers refers to either the spatial distance. 
DETD Electrophoretic separation of oligonucleotides in nucleic 
acid sequencing gels, such as denaturing 

polyacrylamide gels, is primarily a function of length-dependent 

mobility. However, as is described in our paper, . 
DETD Use of Relative Oligomer Yields as an Informative Variable in 

Nucleic Acid Sequencing 
DETD ... in FIG. 5, not only does the local nucleic acid sequence affect 

the relative separations of successive oligomers in the nucleic 

acid sequencing ladders, a particular nucleotide also 

affects the yields of oligomers at neighboring positions. FIG. 5 

overlays the signal profiles from. 
CLM What is claimed is: 

1. A method for the nucleic acid sequence determination of a 

polynucleotide, wherein a nucleic acid 

sequencing ladder comprises signals corresponding to 

oligonucleotides formed from the polynucleotide, comprising the step of 
correlating an intensity variable for each signal in the nucleic 
acid sequencing ladder with an informative variable 

for that signal, wherein the informative variable comprises information 

from at least two adjacent signals from other than a tri-nucleotide 

palindrome in the nucleic acid sequencing 

ladder, such that each signal in the nucleic acid 

sequencing ladder is identified so as to determine the nucleic 

acid sequence corresponding to the polynucleotide. 
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acid sequencer, wherein the data stream comprises successive signals 
corresponding to oligonucleotides from other than a tri -nucleotide 
palindrome in a nucleic acid sequencing 

ladder formed from the polynucleotide; b) locating the position of the 
maximum for each signal in the data stream; c) . . . data stream, 
wherein the informative variable comprises position of maxima or 
intensities for at least two adjacent signals in the nucleic 
acid sequencing ladder; and c) correlating the 

informative variable for each signal with the intensity variable for 
each signal to determine the. 

comprising the steps of acquiring an intensity variable and at least 
one informative variable for each signal contained in a nucleic 
acid sequencing ladder corresponding to the 

polynucleotide and correlating in a trained neural network the intensity 
variable and the at least one. 

comprising the steps of acquiring an intensity variable and at least 
one informative variable for each signal contained in a nucleic 
acid sequencing ladder corresponding to the 

polynucleotide and correlating in a trained neural network the intensity 
variable and the at least one . 

stream, wherein the digitized data stream comprises successive 
signals corresponding to oligonucleotides from other than a 
tri -nucleotide palindrome in a nucleic acid 

sequencing ladder formed from the polynucleotide, comprising: a) 
means for calculating an intensity variable for each signal in the 
digitized data. . . signal in the digitized data stream, wherein the 
informative variable comprises information from at least two adjacent 
signals in the nucleic acid sequencing 

ladder; and c) means for correlating the intensity for each signal with 
the informative variable for each signal to identify each signal in the 
nucleic acid sequencing ladder so as to 

determine the nucleic acid sequence corresponding to the polynucleotide. 

acid sequencer, wherein the data stream comprises successive signals 
corresponding to oligonucleotides from other than a tri -nucleotide 
palindrome in a nucleic acid sequencing 

ladder formed from the polynucleotide; b) means for calculating the 
position of the maximum for each signal; c) a memory. . . signal in 
the digitized data stream, wherein the informative variable comprises 
information from at least two adjacent signals in the nucleic 
acid sequencing ladder; g) means for storing in the 

memory the informative variable for each signal; h) means for retrieving 
the intensity. . . correlate the intensity variable for each signal 
and the informative variable for each signal to identify each signal in 
the nucleic acid sequencing ladder so as 

to determine the nucleic acid sequence corresponding to the 
polynucleotide . 
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